AMENDMENT UNDER 37 C.F.R. §1.116 
US APPLICATION NO. 09/58 1 ,377 
ATTORNEY DOCKET NO. Q80247 

AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

LISTING OF CLAIMS: 

1 . (Currently Amended) A method of scanning for writing a pattern on a surface, 
comprising: 

providing a scanning beam comprised of a plurality of independently addressable sub- 
beams , an unmodulated energy of at least two of the independently addressable sub-beams being 
different ; 

scanning the surface with said scanning beam a plurality of times, said sub-beams 
scanning the surface side-by side in the cross-scan direction, each said sub-beam being 
modulated to reflect information to be written; and 

overlapping the beams in successive scans in the cross scan direction such that all written 
areas of the surface are written on during at least two scans. 

2. (Original) A method according to claim 1 wherein said written areas are written 
on at least three times. 

3. (Original) A method according to claim 1 wherein said written areas are written 
on at least four times. 
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4. (Original) A method according to claim 1 wherein said written areas are written 
on at least six times. 

5. (Original) A method according to claim 1 wherein said written areas are written 
on at least eight times. 

6. (Original) A method according to claim 1 wherein said written areas are written 
on at least twelve times. 

7. (Original) A method according to claim 1 wherein said written areas are written 
on at least twenty four times. 

8. (Previously Presented) A method according to claim 1 wherein the beam is 
formed by separately modulating individual segments of an oblong beam, said segments 
comprising said sub-beams. 

9. (Original) A method according to claim 8 wherein separately modulating 
comprises: 

providing an oblong beam having a usable extent in the long direction; and 
providing a plurality of modulation segments along said long direction, the total extent of 
said segments being greater than the usable extent. 
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10. (Previously Presented) A method according to claim 1 wherein the sub-beams are 
separately produced and including combining the sub-beams to form said beam. 

11. (Canceled) 

12. (Currently Amended) A method according to claim -H-l_wherein the unmodulated 
energy has a generally Gaussian profile. 

13. (Currently Amended) A method according to claim 4-4-!_wherein the modulation 
of the beam is binary, on-off modulation. 

14. (Previously Presented) A method according to claim 1 wherein a pattern having a 
minimum feature size is written and wherein the spacing of the sub-beams is substantially 
smaller than the feature size. 

15. (Original) A method according to claim 14 wherein the minimum feature size is at 
least four times as large as the extent of the sub-beams. 

16. (Previously Presented) A method according to claim 14 wherein the minimum 
feature size is less than or equal to about 77 micrometers. 
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17. (Previously Presented) A method according to claim 14 wherein the minimum 
feature size is less than or equal to about 51 micrometers. 

1 8. (Previously Presented) A method according to claim 14 wherein the minimum 
feature size is less than or equal to about 39 micrometers. 

19. (Previously Presented) A method according to claim 1 wherein the sub-beams are 
spaced by a predetermined distance at said surface and wherein the sub-beams have an extent at 
the surface in the direction of adjacent beams and wherein the extent is greater than the spacing. 

20. (Original) A method according to claim 19 wherein the spacing is less than about 
15 micrometers. 

21 . (Original) A method according to claim 19 wherein the spacing is less than about 
10 micrometers. 

22. (Original) A method according to claim 19 wherein the spacing is about 6.35 
micrometers. 
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23. (Original) A method according to claim 19 wherein the spacing is less than about 
6.35 micrometers. 

24. (Previously Presented) A method according to claim 19, wherein the extent is at 
least twice the spacing. 

25. (Original) A method according to claim 24 wherein the extent is at least three 
times the spacing. 

26. (Previously Presented) A method according to claim 19 wherein the extent is 
more than about 6.35 micrometers. 

27. (Previously Presented) A method according to claim 19 wherein the extent is 
greater than or equal to about 12.7 micrometers. 

28. (Previously Presented) A method according to claim 19 wherein the extent is 
greater than or equal to about 19 micrometers. 

29. (Previously Presented) A method according to claim 19 wherein the extent is 
greater than or equal to about 25.4 micrometers. 
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30. (Previously Presented) A method of optimizing throughput in a scanning system 
while selectively delivering a variable desired level of energy to a surface, comprising: 

scanning the surface in accordance with claim 1 to provide exposed areas and unexposed 
areas in accordance with modulation of the sub-beams; 
providing said beam at a given optimized power; 

determining a combination of parameters including (1) beam scanning velocity between a 
maximum and minimum velocity, said maximum and minimum velocities defining a scanning 
velocity ratio; (2) a speed of relative movement of the surface and the beams in a direction 
normal to the scan; and (3) a beam overlap suitable for exposing the exposed surface areas to the 
desired energy with the beam at optimized power; and 

exposing the surface utilizing the determined combination of parameters. 

3 1 . (Previously Presented) A method according to claim 30 and including: 
selectively varying the energy delivered to exposed areas on the surface by a ratio 

substantially greater than the scanning velocity ratio, by varying the parameters. 

32. (Previously Presented) A method of optimizing throughput in a scanning system 
while selectively delivering a variable desired level of energy to a surface, comprising 

providing a beam at a given optimized power; 
modulating the beam; 
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scanning the beam across the surface in a first direction with a first velocity, between a 

maximum and minimum velocity, said maximum and minimum velocities defining a scanning 

velocity ratio; 

relatively moving the surface and the scanning beam on a second direction normal to the 
first direction at a second velocity; and 

selectively varying the energy delivered to exposed areas on the surface by a ratio 
substantially greater than the scanning velocity ratio. 

33. (Previously Presented) A method according to claim 32 wherein the energy 
delivered is varied by a factor at least one and one-half times as high as the scanning velocity 
ratio. 

34. (Original) A method according to claim 33 wherein the energy delivered is varied 
by a ratio at least three times as high as the scanning velocity ratio. 

35. (Original) A method according to claim 33 wherein the energy delivered is varied 
by a ratio at least five times as high as the scanning velocity ratio. 

36. (Original) A method according to claim 33 wherein the energy delivered is varied 
by a ratio at least ten times as high as the scanning velocity ratio. 
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37. (Previously Presented) A method according to claim 32 wherein the scanning 
velocity ratio is no greater than 1.5. 

38. (Previously Presented) A method according to claim 32 wherein the scanning 
velocity ratio is no greater than 2. 

39. - 80. (Canceled) 

81 . (Previously Presented) Apparatus for scanning a beam across a surface, 
comprising: 

a first beam; 

a modulator operative to receive said first beam at an optical input thereof, and to 
modulate said first beam produces a modulated light beam at an exit thereof, based on a 
modulation signal thereto; 

a second beam; 

a scanner operative to the first and second beams and scans the first beam across the 
surface and the second beam along a path substantially parallel to the path of the first beam; 
a controller operative to provide said modulation signal responsive to the position of the second 
beam; 

a marked scale upon which the second beam is configured to impinge, such that the 
second beam is reflected therefrom to form a modulated reflected beam, the second beam being 
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configured to impinge on the scale at an angle to its surface, such that the modulated reflected 
beam is reflected along an axis, different from that of the second beam; 

a detector operative to receive said modulated reflected beam and to generate a 
modulated signal therefrom, said controller being operative to provide said modulation, based on 
a timing of said modulated signal; 

a clock generator operative to receive the modulated signal and to generate a timing clock 
having a clock frequency that is controllably related to the frequency of the modulated signal; 

a first generator being operative to generate an intermediate clock and an inverse 
intermediate clock having the same frequency and inverse phases; and 

switching circuitry having two inputs being operative to receive the intermediate clock 
and the inverse intermediate clock respectively and a timing clock output to which the clock at 
one of the two inputs is selectively switched, such that the average frequency of the timing clock 
at the output is controlled by said selective switching. 

82. (Original) Apparatus according to claim 81 wherein the switching circuitry 
switches said inputs to said output responsive to clock correction information. 

83. (Previously Presented) Apparatus according to claim 81 , and including: 
a data store containing stored modulation information, which passes said 

information to said modulator for modulating the first beam, based on timing of said timing 
clock. 
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84.-101. (Canceled) 

102. (Original) Apparatus for writing a pattern on a radiation sensitive surface, 
comprising: 

at least one laser beam having a predetermined intensity; 

a modulator that receives the at least one beam at an input thereof and produces at least 
one modulated beam at an output thereof, and 

a scanner that scans the at least one modulated beam across the surface with a scanning 
velocity within a scan velocity range in a plurality of successive, partially overlapping swaths 
having a variable overlap within a range of overlaps, 

wherein the overlap and the scanning velocity are separately controllable, such that a 
range of power levels greater than that possible with either the range of overlaps or than the 
range of velocities may be delivered to the surface. 

Claims 1 03 . - 1 1 0. (Canceled) 

111. (Previously Presented) A method of scanning for writing a pattern on a surface, 
comprising: 
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providing a scanning beam comprised of a plurality of independently addressable sub- 
beams, wherein said beam is formed by separately modulating individual segments of an oblong 
beam, said segments comprising said sub-beams; 

scanning the surface with said scanning beam a plurality of times, said sub-beams 
scanning the surface side-by side in the cross-scan direction, each said sub-beam being 
modulated to reflect information to be written; and 

overlapping the beams such that all written areas of the surface are written on during at 
least two scans. 

112. (Previously Presented) A method of scanning for writing a pattern on a surface, 
comprising: 

providing a scanning beam comprised of a plurality of independently addressable sub- 
beams, wherein the unmodulated energy of at least two of the separately addressable sub-beams 
is different; 

scanning the surface with said scanning beam a plurality of times, said sub-beams 
scanning the surface side-by side in the cross-scan direction, each said sub-beam being 
modulated to reflect information to be written; and 

overlapping the beams such that all written areas of the surface are written on during at 
least two scans. 
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113. (Previously Presented) A method of scanning for writing a pattern on a surface, 
comprising: 

providing a scanning beam comprised of a plurality of independently addressable sub- 
beams; 

scanning the surface with said scanning beam a plurality of times, said sub-beams 
scanning the surface side-by side in the cross-scan direction, each said sub-beam being 
modulated to reflect information to be written; 

overlapping the beams such that all written areas of the surface are written on during at 
least two scans, wherein: 

a pattern having a minimum feature size is written and wherein the spacing of the sub- 
beams is substantially smaller than the feature size. 

114. (Previously Presented) A method of scanning for writing a pattern on a surface, 
comprising: 

providing a scanning beam comprised of a plurality of independently addressable sub- 
beams, said sub-beams being spaced by a predetermined distance at said surface and wherein the 
sub-beams have an extent at the surface in the direction of adjacent beams and wherein the extent 
is greater than the spacing. 

scanning the surface with said scanning beam a plurality of times, said sub-beams 
scanning the surface side-by side in the cross-scan direction, each said sub-beam being 
modulated to reflect information to be written; and 
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overlapping the beams such that all written areas of the surface are written on during at 

least two scans. 

115. (Previously Presented) A method of optimizing throughput in a scanning system 
while selectively delivering a variable desired level of energy to a surface, comprising: 

scanning the surface to provide exposed areas and unexposed areas in accordance 
with a modulation of sub-beams, said scanning including: 

providing a scanning beam comprised of a plurality of independently addressable sub- 
beams; 

scanning the surface with said scanning beam a plurality of times, said sub-beams 
scanning the surface side-by side in the cross-scan direction, each said sub-beam being 
modulated to reflect information to be written; and 

overlapping the beams such that all written areas of the surface are written on during at 
least two scans 

providing said beam at a given optimized power; 

determining a combination of parameters including (1) beam scanning velocity between a 
maximum and minimum velocity, said maximum and minimum velocities defining a scanning 
velocity ratio; (2) a speed of relative movement of the surface and the beams in a direction 
normal to the scan; and (3) a beam overlap suitable for exposing the exposed surface areas to the 
desired energy with the beam at optimized power; and 

exposing the surface utilizing the determined combination of parameters. 
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1 16. (New) A method of scanning for writing a pattern on a surface, comprising: 
providing a scanning beam comprised of a plurality of independently addressable sub- 
beams, said scanning beam being formed by separately modulating individual segments of an 
oblong beam, said segments comprising said sub-beams; 

scanning the surface with said scanning beam a plurality of times, said sub-beams 
scanning the surface side-by side in the cross-scan direction, each said sub-beam being 
modulated to reflect information to be written; and 

overlapping the beams in successive scans in the cross scan direction such that all written 
areas of the surface are written on during at least two scans. 

1 17. (New) A method according to claim 116 wherein separately modulating 
comprises: 

providing an oblong beam having a usable extent in the long direction; and 
providing a plurality of modulation segments along said long direction, the total extent of 
said segments being greater than the usable extent. 

118. (New) A method according to claim 1 1 6 wherein the unmodulated energy of at 
least two of the independently addressable sub-beams is different. 
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119. (New) A method according to claim 1 1 8 wherein the unmodulated energy has a 
generally Gaussian profile. 

120. (New) A method according to claim 118 wherein the modulation of the beam is 
binary, on-off modulation. 

121 . (New) A method according to claim 116 wherein a pattern having a minimum 
feature size is written and wherein the spacing of the sub-beams is substantially smaller than the 
feature size. 

122. (New) A method according to claim 121 wherein the minimum feature size is at 
least four times as large as the extent of the sub-beams. 

123. (New) A method according to claim 1 16 wherein the sub-beams are spaced by a 
predetermined distance at said surface and wherein the sub-beams have an extent at the surface 
in the direction of adjacent beams and wherein the extent is greater than the spacing. 

124. (New) A method of optimizing throughput in a scanning system while selectively 
delivering a variable desired level of energy to a surface, comprising: 

scanning the surface in accordance with claim 1 16 to provide exposed areas and 
unexposed areas in accordance with modulation of the sub-beams; 
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providing said beam at a given optimized power; 

determining a combination of parameters including (1) beam scanning velocity 
between a maximum and minimum velocity, said maximum and minimum velocities defining a 
scanning velocity ratio; (2) a speed of relative movement of the surface and the beams in a 
direction normal to the scan; and (3) a beam overlap suitable for exposing the exposed surface 
areas to the desired energy with the beam at optimized power; and 

exposing the surface utilizing the determined combination of parameters. 

125. (New) A method according to claim 124 and including: 

selectively varying the energy delivered to exposed areas on the surface by a ratio 
substantially greater than the scanning velocity ratio, by varying the parameters. 

126. (New) A method of scanning for writing a pattern on a surface, comprising: 
providing a scanning beam comprised of a plurality of independently addressable 

sub-beams, said independently addressable sub-beams being separately produced, said providing 
including combining said sub-beams to form said scanning beam; 

scanning the surface with said scanning beam a plurality of times, said sub-beams 
scanning the surface side-by side in the cross-scan direction, each said sub-beam being 
modulated to reflect information to be written; and 

overlapping the beams in successive scans in the cross scan direction such that all 
written areas of the surface are written on during at least two scans. 
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127. (New) A method according to claim 126 wherein separately modulating 
comprises: 

providing an oblong beam having a usable extent in the long direction; and 

providing a plurality of modulation segments along said long direction, the total 
extent of said segments being greater than the usable extent. 

128. (New) A method according to claim 126 wherein the unmodulated energy of at 
least two of the independently addressable sub-beams is different. 

129. (New) A method according to claim 128 wherein the unmodulated energy has a 
generally Gaussian profile. 

130. (New) A method according to claim 128 wherein the modulation of the beam is 
binary, on-off modulation. 

131. (New) A method according to claim 126 wherein a pattern having a minimum 
feature size is written and wherein the spacing of the sub-beams is substantially smaller than the 
feature size. 
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132. (New) A method according to claim 131 wherein the minimum feature size is at 
least four times as large as the extent of the sub-beams. 

133. (New) A method according to claim 126 wherein the sub-beams are spaced by a 
predetermined distance at said surface and wherein the sub-beams have an extent at the surface 
in the direction of adjacent beams and wherein the extent is greater than the spacing. 

134. (New) A method of optimizing throughput in a scanning system while selectively 
delivering a variable desired level of energy to a surface, comprising: 

scanning the surface in accordance with claim 126 to provide exposed areas and 
unexposed areas in accordance with modulation of the sub-beams; 

providing said beam at a given optimized power; 

determining a combination of parameters including (1) beam scanning velocity 
between a maximum and minimum velocity, said maximum and minimum velocities defining a 
scanning velocity ratio; (2) a speed of relative movement of the surface and the beams in a 
direction normal to the scan; and (3) a beam overlap suitable for exposing the exposed surface 
areas to the desired energy with the beam at optimized power; and 

exposing the surface utilizing the determined combination of parameters. 

135. (New) A method according to claim 134 and including: 



19 



AMENDMENT UNDER 37 C.F.R. §1.1 16 
US APPLICATION NO. 09/581,377 
ATTORNEY DOCKET NO. Q80247 

selectively varying the energy delivered to exposed areas on the surface by a ratio 

substantially greater than the scanning velocity ratio, by varying the parameters. 
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